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PART 1 « K«2% GAS DIFFUSION PROJECY

BRIEF HISTORY

Ao mmm

In Decendber, 1938, O+ Habn and ¥e Btrassmmenn dise
oovered the fiusion of uraniume By Mereh, 1540, Je¢ R
snd sthers md proved that fission was dus to the U«235 isotope,
whioh is presexnt to 4w t of only 0.7 peromnt iz matural
uwranimme During 1940 smd the importsnes of U-235 for a
possidle odain resciien was realised, and wvarious msthods were
considered for separating the U«235 frem She other wraniwm ise-
topes. '

Choamical, distillation, oantrifuge, thermsl 4ife-
fusion, slestromgmeiie, snd gas diffusion methods were studied.
The shemiecal and vaperising preperties of the isetopes were se
sinilasr that the first two nethods were 4iscarded. The eentri-
fuge method would requirse kigh spesd mokines net yot dovee
lopede The therml & ffusien method was develsped mad & plans
(8=50) vuils 4o obhuin & slight seperatisme The slsstremagnetie
msthod resulted in & plans (Y-I1R) which was opsreted in series
with the gas 4iffusien plans (X-85) %o cmemmtraded
U235, betwesn Mareh 51, 1045 and Jume 18, Te A4S presems
mtmm_ sosle isctopis enristment of ursnium is carried
- a '

The follewing ars ¢le pﬂuipn sontrestors cwmeerned
with the gasecus diffusien prejeets ’

Columbis Tniversity - Ressareh sad Developmmt = Wu7i0S-gng=%0

Isllex Corporation « Design and Engimeering «~ W= -23

Jde Ae Jomes Construstion Coe, Ings = Comstrumetion = We )+ §

Cardide snd Cardem Chamicels Corporatism =~ Plant Opersatien =
Wo'Ni05-eng-26

3 Pupes

The -85 plent was built So comsantrate We U-R3ES
isotops using ureniwm hexaflueride as & presass gase Sspare
stim was offected by passing the gas through £05R 4iffusion
stages comected %o ferm & “onsceds®. The feed wmtsred the
plant near the "dotten® of the snscade, Shs wagie was wWiih-
dramm at tlw bottem,-snd the produst was taken off at the tope
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Other resserch snd develepmsnt prejects inslude mathe-
- the gas diffusiem provess, wamum shemistyry, meshani~
0a) equirawnt, imstrumsnts for ocomtrel and smalysis, and pilet
the study of the gss diffusism methods During the
of 1GUL smd early in 19US, ews Building of the main
plant was used for development and testing of plant squirmente

Carbide apd m Chenioals Corperation has eontimued
researsh st the plant site pertaining to darrier, msshanical,

snd proeess dsvelopmente A twantyestege gas diffusisn viant s
4in ourrest copsration,

D Design ant Engimering

The designand engimsering of ths plamt was inisisted
by the Ke Wo Esllege Compsny under en CeBsReDe sentrwot inm
anuary, 19U8, and was scatimed from Desewber 198, under &
War Departasnt sontress with the Ksllex Cerperatiom and Mo We
EKellogy Companye

Top lay perscansl of the Lsllex Corperatiom were
transferred from the le Ve Esllagz Company, snd spesislists

were borrowed from other soxpaniss to hesd the varigus departe
mantse

a
\ [ .
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In July
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» 1942, work was started on & test floor st

the Jersey City Flant of L. %s Xsllogg to prove operadbility of
res blowers snd other eguirment prior to installation in the
. plant st Cak Ridpe, Tennsssees This work ooatimad through

Decezber, 19l

The Eellex Corperstion, tepether with the Army enpd

the operating centyrsotor, msde the final ul.u;;n
srea site at Clintom Bngineer ’Gorh in June,

2 of & prooess

From J9U2 through 194l the designs of plsnt equipmest

wmre
were swarded

snd contrasts with other mamufecturing eompanies
for produsing the many items

In nos$

required.
eases davelopment of the equirment was carried out jointly Wy

Esllex sxéd the cooperating muufacturers

maufasturers followss

Boulfacturer

¥e We Kolloge Company

Lukens Stesl Company
Allis=Ohalmars Manufecturing Ce.

Whitehead letal Preducts Company
Vallsy Irom Works

¥idwest Piping and Supply Cowpsmy
Bars laborstories

Fhitloek ¥snufssturing Compemy
As 0o Zmith Corporation

Ceneral Elsstris Cerporstiom

Weatinghouse Elsctris & Mfge. Coe
Taylor Instrusent Compenies

Crans Compemy

Fisher Coveraonr Compeny
Combustion Engineering Company
Cksnits Callendayr Cable Companmy . :
Sooker Electroshemieal Company

NMOW

Fershaw Chexioal Company

A partisal list of

Develspment

Barrier snd desipgn o
diffusisn stege

Diffusicn stages
Eioksl=clad steel

Stage pumps 4 slectrieal
gonerstors

7lat Plate diffusion stages
Resiprocating pups

Piping

Eiokel plating of piping
Coolan$ soolwrs

Coslers

Isstruments, mstors, gensy-
asers, olte.

Pumps ead motors
Instrunents

Yalves

Centrel Yalves

Beilers fOr pswesrhousse
Eleetris eadle

Ceolant sud flusrine,
special lubricant

Coolant and spesisl
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e Constructiom

Construstion (of the power plsnd) was bepwn in lay,
19435, with the Je A Jones Censtruotion Cowpsxy as the prineie
pol oontractore Other esnstrustion contraetors were Ford, Nacon
and Davis, Ins., Wme Ae Pope Coe, Ao Be Belmlmmn Klestrie Co.,
Combustion Enginsering Ce., Tennessee Valley Authority, Nidwest
Piping and Supply Coe, Pes Piping and Beating Co., Riley Benten
Cos, and Comstoock snd Brysnt Blectris Companies.

The powsr plaat and eonditionisg bullding were pertial-
ly sompleted by Mareh, 1Ghle The first building of the diffusien
eagende wag turned over %o the eperating eontrester on Deeembe
£9, 1944 and the last wuilding in X-85 was completed in Septenber,
1945, The last K«27 presess bulldings were turned over in
Yebrusry, 15lée '

Individusl buildings were transferred te Carbide amd
Carbon Chemisals Corporatieon fer veouum Sesting and eperatien
tamediately upsu campletions Fiml sompletion dates were nob
delayed in spite of late deliveries of equipwext, sad design
okanges whish sonstinmes rede necessary the removel snd reinstale
1atieon of thoussnds of items of eguipments Persomnel was alweys
m;o‘znmkwotw«umm'unmnih

E

Yo Speratien

A War Depertnent sontrast with the Carbide and Carben
Chentoals Oorporatisn was sxseuted sffective Jamary 18, 193,
gwwanmmmwmmpm

Carbids snd Carben Chemiocals C tion assisted 4n
the design of the plant snd operated the sage pilot plant,
mmm.mummm«mmm
were resdy for opsratisne Carbdide alse tosk over the responsi-
pilities of Ysouum Sesting the precess equipment sfter instale
lstion by the conatruction sontrastode

: Opsration of the first building of the eascade was
begun in early Pedruary, 1945, and all buildings of the main
cascade were in cperation sn August 15, 1545 The buildings
of Xe27 were plased in cpersiion betwesn Dessmber 18, 19US and
Pobruary 7, 15U6e As soom as the buildings were sonatructed
they wers turned over %o Cardide fer vaswuum testing ani opere
ations During the peried of FPebruary - August, 5 the fifty-
one bulldings ef X-25 were put inte cperstion at the rats of
twe Buildings per weske Sinultansous sdjseent sotivities of
bosh constructiem snd operating groups hMampersd sech scmewin,
But enrlisr cperstion of the entire plant was ackieved in thie
Y e
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Ford, Bacon snd Davis eonstructed the conditioning
building, and opersted it from Juwme, 19Uk, wmtil ¥ay, 15US.
Carbide teok over operaticns on Mey 1, 1545

The Yoolsr Elsotrochemical Company dssigned and supere
vissd oonstrustion of the fluorime buildingse FHooker alse opere
sted the fluorine plant from July, 194k, until Cardide took
over operations on Pedruery 1, 1“5.
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FRINCIPAL OPRRATYNG COEYRACY

The gae 4iffusiom plant st Oak Ridge, Temxesese is
eperated by the Carbide snd Carbem Chamicsls Cerporatisn, lew
York, ¥e Yo Carbide initisted work wnider the provisions of
a lotter ocontrsst dated Jammry 18, 1943, snd the forml oone
tract was sntered in%o on November £3, 153, effective ss of
the letter sontrset dates

Ae Seope ef Contrast

Contreets We7li0Seeng=R6 crigimally pravided fer the fele
lowing work under the titles listeds

Titls I required the contractor s¢ supply & greup of
1ts trained tesimisal perssumel to study the svailable Imowe
ledge and information smeerning the K«25 plant with regard te
iss design, snpimsering, construstisn and eperatisme

Title II eontained provisions permitting tim oon=
trector t© eondust researsh and experimental work as mipght
be deemsd sdvisabdle in ecnnsotion with the design, engimeering,
oconstruction, sud operatiom of the plante

Titls III provided that the ecntrwstor supply son=
sultant servises %0 the Coversmens snd sellatersl cmtresters
with regard to teshniszl prodlems involved in the design,

g construstion, and cperation of the plante Zhis
$181e further provided tiat the coutrastor would resomsend a
coapetent organisation to assexble, eondition, and otherwise
prepere the proosss equipment for imitial installation in the
plante Carbvide reccemsnded Ford, Basen and Devis, Inse for
Tt works

Titls IV provided for the procursmmt and training of
the personnsl necessary fer the operatien of the plante

Title V provided for ths operation of the X<5 plant
tneluding its suxilisries, sush as the powerhouse, for tie
separstien of the U«E35 eontent of uranium rsxafluorides.

The sontrsot provided for relimburssment of the cone
trastor for all direet cests ineurred fer laber, supplies,
paterials, utilities, snd services not otharwise provided uy
the Governmsent, and for an cverhead allowsnce equal $o 100%
of the direct labor, in comecticn with Titles I, II, and III,
snd 100% of the direst labor ir comnsotion with 28%1e IV, ex-
oept where such work was performed in ¢the Govermsmnt facilities at
Oak Ridge, Tennessees These provisicn: wers gensrally designed

ramm——
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%o ecxpensets the ecntracter for his overhssd sxpense inourred
prior to epsratisn of the plants The ccatract provided for the
reixbursement of all sosts in somsetisn with the operating of
the plant, and in additiem, s fixed fee of $75,000 after full
operatisn of the plant should be attainsd. Prior to full
opsration, proerated pertions of this fes were to W poid as
the various units of the plant were plssed in speraticue

Be Prinaisel Supplementa %e Original Centrast

On December 31, 19L3, the eontrust was supplemented
%o provids fer the contrsctor to furnish the nsosssary goard
and fire departmsnt services dwriyg the sonstructien and sube
seguent opsration of the K«ES plazks The ecntracter is reim-
bursed for his sost in connsetisn with this werke

On Jamuary 1, 1ili, the eontract was mupplemented
to provids for the sontrscter te take over the scordimatien,
supervision and, when neeessary, sstual productien of barrier

for the K~25 plante This werk was imsorporated inm
the aontract under the provisions of Tisle IIl.

. A gupplemental agreesment wes entered into en January
5, 1945, whieh provided for the contructor ts take over, efe~
fective February 1, 1945, the werk previcusly performed Wy
Columbia University unisr Contrast W=7i0S-eng=50, at the Seh.Me
1aberatorye The supplement provided fer the reisbursement of
esst and an overhesd allomanse equnl $0 1%H of the samtraster's.
labor sharges in somnestisn with the worke This work has new
been completed snd the prejest iz essentislly slosed ous. All
ressarch and development deemsd nessssary sr of future valus

%0 the operstion of the plans has been transferred to the k<R5
site. '

4 sup:lementAl sgreemens, emteved inte om July 1, U5,
provided for the eentyessor ts earry om its payrolls & growp
dnown as the Essh Fatent Oroup &0 werk under the supsrvision of
s representative of ihe Patent idviser for the lanlmttan Distriet
in the processing of pstents origimated under projest Sk

A supplsmental sgrsemsnt entersd inte on Dessmber 1,
1945, provided for:

8s The cperetion of the K«£7 plant in connestion
with the Z-85 plent with an insresse in the
fixed foe fram 375,000 to $96,000 psr month
for the otadined operation.

A
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ce AIter the Bt plant was shut down snd plaged
standly rovide

o June 21, 1906 provisien fer oo »oak Ridgs Pubent
*Ragh Patent Croup” W8 added to the eom>
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on ¥aroh £9, 1947, the contract wes expsnded to proe
vide for operstion snd msintensnce of the Y«12 elestrommgnstie
plant, (Zes Tart £)s At thiz tim, elgo, the term of the come
trect wes oxtended o Juns 30, 19%51.
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III. ETATUS OF FROJECT AS OF JUKE 30, 1947 T ey
Ae Operstions ’
1s Initial tions - During the latter pert of 1SLL
Cardide snd Uarcon Cerporation opersted & Siestage

pilot plant st the plsut site iu Bullding 3032 to train
operating peracznel, snd to test stage pumps snd ingtruments.
The diffusien stages had no barrier tubes but used stesl tudes
which were drilled to the percaisy of barrier tubese On
Jsnuary £0, 1945, Cardide began sperating the first edll of
the diffusien cascads, spd om Pebruary 10, 1545, the first
suilding ms put inte speratism. Cascade operatism was initi-
ated on Mareh 12, 1945, when four bulldings were smmested te-
gothere All bBuildizgs of the min K25 cascade were om stream
on August 15, 19hS. A1l buildings in E«27 were epsreting om
Februsry 7, 1P\

R« Preductien Opsraticns

8¢ Tood ~ Fasilities were installed in K25 and
also in X=27 for purifying the waniwm hexsflucride feed by
distillation, if necesssry, in erder to remove sentaninants.
Howsver, the feed a3 received from Barsisw Chemisal Company
Ims required ne purificatien, sni is fed directly into the
sasoads through filter sereens. '

Duriny the peried Jums ) = September 30, 19US5, 550
predust {0.86 isotopis pevcent U«235) was fed to “21»
Ang the menths of August and Eeptember, mterial fr.Y-i! ia
the form of uranium cxide was returnad to i-25 for eonversiom
40 the hexsfluoride to be fed into the plante
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Poresat w235, Ag the omstrustion of mere buildings was
completad, edéditiona) difTusimm stazes wrs added e e
Sscsds to emadle greater rroduziion snd/er higher purity,
™hs tabls om Page Xe11%e3 sumarizes the predustimm from
the sters of orerstions te June 30, 1947,

& U-2%i oentents of the strean, 41ff4culty in
’ $ eontent WAS experienced
raising the Us235 eonsentre tion above Slis, Consequently, in
order 4o lower the G-23L aoneentration, product was wi

&t S4% beginning Desomder 3, 1946, The conesntration then
gradually drepped to e, Sl current product level.

Ge m-mmmx—es(pdnunm
7s 3946) ane subs % r 7 ) bave
. ) 1:&51:27( equent ebrary 7,

been stored oylinders. Te E-25 wante,
aversging UR3E, mhuaundu-nnulhrytou.
The X7 wiiste, U235, is beiny stored for future
conaideration,

3¢ Effictensy af tiens - The following tadle shows
the -Mgw“ﬁ stream effioiemay for representative

months of ereretions The oell streanm effioiensy represents
the tstal cell hours ohaestrean expressed ag a percentage of
sell hours ef overstion if all ocells were in the csseads dupe
ing tha entire nonth,

Month Stresm Pffioteney
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Nomta Strean Efficiensy
Juze, 1545 95
Septenmber, 1945 95e6
Rovezber, 1945 9okt
Japuary, 1946 88,8
Aprid, 19Ué 985
duly, 1946 9546
Septexber, 1946 S8l
Cotover, 1546 FFe
December, 1946 99T
Snary, 1947 997
Rareh, 1947 9543
June, 1947 9948

The efficiensy for Jums, 154% is low bessuse new
sections of the plamt were placed inte eperation during the
month, Wth unusually high perventage of fallures of the new
squipmcte

In September, 1945, the first full wmenth of opere
atism of tho entire X«25 cascads, the sffiolenoy was low,
mainly bsosugs 07 sonl &nd moter fallures in the 306 seotion,
placed in operstiom during the preceding remthe By Novenber
howsver, the efficiency improved grestly. :

In Jamumry, 196, the efficienioy was low beesuse ef
startep sctivitiss in X-27. ilso, thers was s mjor power
failure duriny the menth which osusod some less of time.

By April, 19i6, the effioiency Iad inoresned to
855, and July, 1946, showsd even R greater improvement to
906K for the menthe Operstion for the first six zenths of
1547 wes st sn average efficiemey of 996K

In the design of tie plant, ths aversge csllestreanm
sfficisncy was sssumed to bs 85k The partisular attentien
paid to the design, engineering, installstien, operation, sxd
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mintananos of plant squipment dss been responsidle for the

inoressed effiolensy, snd for s corresponding increase of
sbout 175 in the produstivity of the plams,

Le mterial Bslance and Comsumption = The following
sable shows the mBterial Ualsnes on uranium and urmnium 3%
from the start of operstiocns threugh June 30, 19UT:

Zgo Ureniumm  ¥go Ursnium 235

Total $0 sccoumnt fer 1.311.010.2 9518.57
Total acecunted fer _ 1 » B15.22

Total unscocunted far 5432400 203435

The "totel mmooounted for" amount of uraniwm,
53841 ige, includes the “sonsumption™ ef presess materisl,
which is defimd as the oontinmuous depssiting of uranium om
all surfases in the process ared sxpesed %0 preosess gese The
total consumption of wranium Ias been sstimted at 7,872 kg.,
and ths totel consusptien of uranium 235 has been sstimsted
as 167 kge Fowsver, thess figures involve an unsertainty
festor of LO%. A study is now being made whish should ree
sult in & more sccurste determimatisn of plant conmumption.

Se Diversion Comtrol = Operation of the gas diffusiom
plant at & considersbly Inorsased Sop productien sonsentratiem
beginning 1n Desember; 1946, nessssitated mejer shanges in
plaxt sesurity ecntrols to reduss still further the pessi-
bility of fissiomabls materisl less or thefte Ths present
mterial diversion sontrol plan sperstes in fouwr sreas of vary-
ing degrees of restristion as follows: .

ae Pretsction of the entire plant is afferded by
meens of & stesl fenmes snclosure with guarded
gates. The plant guard fores petrols the outer
soundriss snd all invernal aress of the plans,
insluding those named below.

be An immer steel fence surrounds the prosess ares
PTODETS

¢e That part of the process Ares whers prooess ma-
terial is handled at sonsentratiens above 18K
U35 48 $s0latsd by means of third stesl fence.
© An identifiecstion system regquires spedisl clear-
anoe for all visiters, snd & shesk on the neves~
sity of entry. .

de The ares desorided in “c® above has an inner
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Miustrial BEslatisns & Precoss

Piat Protestimm Rige CLTice

Eqgpte Tust sud Inspestim Superintendents
Power House . 1adarstery 36h
¥ p t wx 13

mmmmbmtwﬁ-madm
dume 30, 1947e

Zmployees housed on She reservation sotal 4,013, with
818 in permanent type housing usits; 63 in vistory cottagesy

the projeet.

The Carbide and Carden Chemiesls Corporationt's I-8%
sdministrstive organisstion ehart is shown on Pags E=XXI«7,

Co  Status of Suppliss
3o Oensral
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8e Gensral = AS the presext tims 0 gresh diffi.
oulty is encoustered Desmue ef sarcity of swpplies. Nest
dWm&uthMhumth.n
‘mmurht.anlammtm l4tte
umwmmwumpnmmh
mmnmnmumwuuuunmumm
memmmam.nwm
mmmmmmm-um.

' m?m = Approximately 60,000 ibems ave

91,119 sqe 8. of storage spase, of whish 735,000
umduam;..cﬂtmomtmmuttmtm
house losstisuss In the majerity of ths sases & six memths'
supply is earried is stosks

S vm-cu»msm.ww
TSE of the suppYy sVeres are moved in & six menths peried.

d. Coal « Thure was sn estimte o 150,375 Sons
of esal on hand 57 of Jume 30, 1947, or sppreximtely 95 dayst
SuPpplye Consideratls diffisulty Ins deen sxperiensed in She
thaﬂu&ﬂhhabmmmumoup
new souress in ordsr te spply the Projest. IEvwever,
situstion Ins sased censiderebly, Cus of the Shree de
stthpmm.momwﬂnmaﬁ"mnml
wh“n“bhhnﬂiﬁt“ﬁmﬁidu
mmmrwmmwmmmdtbmm

ro-

. ee Salvege = Bvery sffort s been made %o
duse the number for salvage threugh

|

deternization. In addition, all and turnings
from the maehine shops st the sits sre de 4 the M)
voge yard snd scvld as asrape :

£ Immess -~ Numersus senstrustien and operating
sepplies centisiie 6 be chtained frem exeess 1ists eireulated

the United States Atanis Esergy Commissien ty the
varisus oentrastars. In twrn, Carbide snd Carbom Chemiosls
munmmamum-mmww
struotien snd operating supplies to Shs osthey emirestors.
Mmmtmmuutnmwm
ing their requirements om & six months besiss items were them
placed on sxsess 1ists %6 be sirsulated Siraugheut the Com-
mammmhmmmdmrutumuua
Administration.
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This procedure has werked to & dlstinst sdvantage for all cone
Arestarse Approximstely $1,1100,000.00 of exnens ma=
sorial }as been dispesed of, and sbout $i75,000.00 &3 await-
ing dispoesle

g %-AWW”MN
vehisles are in use s X«2% ares and used in vare

. ous opsrstisns in movement of msterisl, equipment, and pere
sonnel. Theae wvehieles travelsd spproximately 260,180 miles
during ths momth of Junee The zumber of vehieles s deem -
groetly reduced threigh the installstiom of & shuttle~bus

systen for intraplmat Srenspertatime This bas desresssd
the individual ussge of earse

2. Yeslaniea)

e Gensral «~ The greater pertisa of sll prosess
equipment is of spesisl design. Established maufsstursrs -
entered inte direet prims cenmtrssts with the Wr Departams
so produse the nesessary speoisl squirment, and 414 smah ¢

assist in working out msuy of the research and design dif-
fisulties.

e Stoskpile = Approximaiely £1,000 different
1“mm£ﬂ"%’o’oktwmtaﬂt&nnux-

iy designed eqipmente :&mmhwmuhmh
we yoars' supply with the emseptien of diffusiom stages of
whish there is sn sstimated six yeurs®' supplye

. ss Turnover - Of the 21,000 itens stosind for
MIintenanoe, LHETe IR o *a approximate five peresst turnover
mmmm'mamu-. This peresende
m&hmvmimnm“nmn_
m.mumqu~wuwmmm
during essh six menthe’ peried of operasisme

. hulylhncmnth-h&nmnlodcm-
mmﬁd&“”uﬂwm‘ in the eves
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e Diffusien Stages = Thers are 3432 diffusiem
stages instal P Thare sre 700 spare dife
fusers (er ccuverters) shish soculd bs used as replacements.
Eowsver, ths mjority of thess are tubed with inferier
quality barriere Replasement of convertsrs in the cascede
becauss of fatlure Ias besn extremsly lowe MNost of the
diffusers removed from the csssads to dste lmvs been ro-
moved for the purpose of replasemsnt with diffusers sone
taining inzproved types of bvarriere 7Ths 1ifs of the dife
fuser unit depends upsn the rate st whish the ninute holes
the barrier tubes besome pluggeds Prior to July 3, 197
only 186 diffusion stages lad becoms plugged suffisisntly

require the unplugging trestmmnt, and, of this total,
were treatsd in plase; 96 were removed for reccnditiom=
on converter furnsce standse

fs St s apd Motors - 6,988 eentrifugsl
e puEps, lr‘-ﬁm'*m FrosstIng pusps, 505 ccclant puxps,
uo«tﬁlutmdmwnhpmmm-
in operetioms. Thers are 368 spave stage pumps snd 316

stage pump motors availabls as replscemszise Pailures

mpmummxopcmmmehmnm
of operaticn in 1947, Pailure of stage pump moters
from su averags rate of 16 per momth in 1946 vo
rate of 13 per memth in 1947.

<

» = Approximately 7,000 sesls are ia
use, snd thers are K,855 spers seals svailablse Failure
of process 3e4ls ms desreased from sn &VETSgEe rete of 53

{aﬂéur«mmthul%uﬁnum‘ummﬁh
[ ]

]

Eé“g!ﬁg k8

4
3

i

he Valves = i total of 251,000 velves are in
service, ineludTng IIN,3iL of spesial desipn. 1348 of

ing and vell prosess valves mve been shanged in this way.

Plastic ssats have been installed in all building by-pass
valvese

1. Instruments - 132,157 inatrumsnts, 1,085
instrument pensl boarda, and &3 line recordsr units are in
service; the gresster portion of the instrumsntation is of
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spesial design and calivratien. Opouttné sxperienss indi.
éates that the percentage of failure in instrumntatisn wes
mush lower than had been satisipatede

jo Exsess « Thers has been very littls spesial
equipment des)aFed exesss with exoeption of spesial testing
squipment whish was procured fer use in testing proeess squipe
mnt during various stages of mumfseture snd installatism in
ths planmte Approximately 605 of the original lesk detestors
snd vssuum pumping units lave been deslared exsess to the
needs of the gas diffusien plants

3. mcm Chomionls

ae Genaral « Becsuse of the highly resstive
pature of the preeess gas, special ehamicsls iners to uranium
nrexafluoride were developeds All spscisl ehemisals were pre-
sured through the ¥Madissn Square Ares of the Namdattan Dis-

srist whieh negotiated produwtion sontrects with varisug shami-
oal manufecturerss

A be Flusrine émgompmmuu-rnm
is sarried out & in s plant, the maximum cspa=
oity of which is 3%0 pounds per daye The plant was siszed t»
-otoummu-mmomwunuumu
speration. The presenmt usage of fluorine is spproximately
600 pounds per moxths The plant is ecperated wienever there
is nmeed; sonsequently, there is only s small stcrage of
flusrins &t X5

Ge rmmwﬁmmmu WPL, Ce@lili)
There is an inventery of Oy now
at the site whieh Wi 11 last wmtil April, 19%. This sorrese
Mtocwcfl&;mmhmrmﬁ.

de mm‘fﬁ%m' is & stersge inventery
of 1,015,157 pounds of ecolant at the site whieh
will last approximstely 10.5 years. This large predustion of
soolant was based on estimated design less figures} however,
improvessnts in plant equipment sad rigid sperasting soutrel
Iave redused lossss 88 tiat an originlly estiseted twe yeers
swply of coolant will now last over tem years. Present use
sge is 8,000 pounds per momthe BSesause of the large imventery,
ndisen Squars Ares has disposed of Government owned fagilities
for produsing this msteriale

se Tranium Bemaflucride (C«616) « There s an

es‘mm Zite whieh will lest
sbout 60 days at s feed rate of pounds per daye The

— e Fmen UNCLASSIFIED
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supplier iz ourrently shipping his entire production of UF
to the E«R5 plent, st & contreat rate of 6000 pounds per &27.
In additism to the abeve, theore are eppreximtaly £%0,
pounds of 3-50 weste averagirng abeut O.68 peremmt U235
availabls for use as emsrzemy feed, whieh will last approxi-
mtely 30 dayse

e  Previsiem for Future Requirements

&8s Osnsral -~ Ivery precaution has besn taken ¢o
insure s scotinued supply of speeial msolanical
and osded ehamisslse Cermervial manufecturers of both
mechenios) and ohemioal woduots bave entersd into standby
srreszments to re inte produsticn upon request.

e Egquipment in %;h somection with
DuUMSPous standby Ggreements, t omed equirmess,
tools, jigs, dies mud fixtures have deen stored in manuwe
festurers! planks for pessidls future productien. (Examples -
Crans Valve Company, Allis~Chalmers Mmnufesturing Gompaxny,
Tayler Instrusent Compsnies, and Chrysler Corperations)

se Status of Covermmmmts Owned Planks =
The barrier maulSoturing TAcllities &% Deoatur, 11iineis and
Buffale, Ssw York are in standhy, and could stars produstion
within several months in the evemt tia¢ unforsseen 4diffisulties
should requirs replssemnt of larges quantities of derrier.

The Government owmed plant conatrusted and equipe
ped st Milwaukee, Wisesusin for production of Xe«R5 dlowers
and seals by She Allis«Chalmers imnufasturing Compamy hes
been s0ld tp Allis<Chalmers, and all squipment las besn dise
posed of s This elimimtes the obligetian of the Government
te dimmmntls snd remove ths fsaility frem the eompanyeowmed
properiy. '

Specialized meohinery and equipment fermerly used
in the maufasture of stage diffusers by the Chrysler Cerpore
ation at Detrods, Mishigan ia now deing maintained in stendhy
storege a8 & Covermmnt warshouss for futurs um if the meed
should arise. '

¥FL lubrisant maufssturing fseilities formerly
cperated by the Foocker Elsetroohemieal Company at Nisgars
Falls, Hew York ave besn shut downe 4n investigstion is
being rede to deternine the fessibility of tramaferring te
the K=R5 aite sseential portioms of the equipment which
sould be oreretsd Lf the need for additional swounts of this

|
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mtarial should ariss in ths futurs.

Paoilities for the manufssture of 21l lubricant
snd 516 eocclsnt formerly operstsd Ly Du Pent in Wilmingtem
area have been dimmntled snd disposed ofe :

Essential pertions of the manufecturing equipment
fermerly operated by the Linde Air Troducts Company &t
Tonawanda, Hew York fer ths produstism of NFP-10 plastic are
being transferred and installed st the K«25 site to provide
for s comtinued supply of this mterisl in scecerdsnoe with
future nseds of the projecte.

de TFlants cmmx Produs « The only plast
surrently preducing spee 3 or ges diffusien
plant is the Farsiaw Chemicsls Compauny, Cleveland, Ohio,y
where uranius haxafluorids feed mterial is mmmufastured.

De 8-2 Thermal Diffusien Mleat

Shortly after VeJ Day the operation of the B-50
Sherm} diffusieon plant, which is lesated imxedistely adje~
oent to the E«25 power plant, was stopped, and the plant
was placed in standby ecnditiom by the opersting cortraster,
The Feroleve Cerperetion of Clsveland, Chice After the
plant dad besz placed in standby, the msintsnamee, fire,
snd guard pretection of it were twned over to Carbide, whe'
agreed te perform services sa directed Yy the Contrscting
Offioere
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Y-12 OXIDE FED TO K-25 AND K-27 PLANTS
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WASTE PRODUCED BY CASCADE

v F 1T« U © 1 1 I‘Ill‘l
CUMULATIVE KILOGRAMS %
URANIUM U- 238 CONCENTRATION .50%%
4800 /
l i
!: 4500 // 1 ! ‘J
H
]
{
4200 /
3900
3600
3300 /l
|
| t 3000
=l
3 - 2700
2400
FIRST WASTE REMOVED
FROM CASCADE OF
CASCADES JAN. 20
2100 va
K— 25 WASTE
CONCENTRATION .55% ’/7
1800

1500 \S\/y //
1200 : / :
AT

B Y e Do st St st

HERRY.
- SEPARATE |
cascaves 1 [T /
600 . e
/ FIRST WASTE | d—  ®-27 wasTE =
REMOVED oM | e—D CONCENTRATION .48% T3
- 300 4 .:.;
€k ] ,-?)
s A
» i o3
3 A M J JA S O NDIJFMAMUJ J A S ONDIUJFM AMU -
1945 1948 1947 §







39







W

m./\ )

RESYARCH, DEVELOPMERI, g_n_mmrnnm

As EBassaroh and Develepment

1. Barrier Ressarsh - §ii,000 was sppropriated te
eontinue WOrE Ver & Geelve months' peried starting larsh
1% 1947 for varrier researehe The preparation, stabilis-

ation, and svaluatien of improved varrier types will be
studiede

®, Chemisal Resesrch = $353,000 wes appropristed te
ok over & Bwelve months' period starting Mareh
1% for shemieal yesearshs The following subjests will
be studieds the basis chemistry involved in oenditi oning aad
plugging of barrisr, mthods in sualytical chemistry, e

' propertiss sad preparetion of fluorosarhens, snd the metale

lwdpxm‘hm.mohmntmﬂtud
uranium senpoundse

. gm Resesrsh = $265,000 was appropriatsd te
eontinue WOrk over & Twelve months’® peried, starting March
15, 1947 for piysicsl resesrche The following subjests will
be studisd: eriticel mss, the izprovessnt of the mass speotive-

meter, the determination of the absolute isctopie compesitiem

of ursuium and sther slewsnts, tis develeprant and adaptatien
of rediation detestion instruments, snd radissctive Srager
seekmiquese

e SRS LN T
spproved ¢ currently sctive enginser-
munxmsmmwmwu 000« Sush pro=
blems as follows will be investigated: the study of mjor re=
vigions snd additions te the X-R5 plans, separstim perfore

mues studies, the determimtism of the sonsupiiom of wranium
wmumm.wmmnwm

Be mﬂwm

1. Presemt % of Barrier in Plant - Gik of the
sriginal PIiES wes ooxposed of DA e
constyusted )

An improved type o varrier, BDA, . " was developed
st Desatur befors the sempletien of 55 X=25 plank, sod the reesinder of
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the barrier installed in the plant, approximatsly 365, wes
of this typee

Other research snd develepment carried an during
the cconstruction of the E=25 plsnt resulted in barrier proe
duction facilities at Tonawands, lew York whish were oreratsd
by the Linde Air Products Companys Sufficient quantitlies of
barrisr tubss were mnufactured to squip spproximtely wwe
vullding with W2 barrisr, snd 30 additionsl ecsuverters eash
with T1, W8, and WL typs barrisre This plant slso is in
standdy statuse

2+ Converters inged With Improved of Derrier ~
Studies oml!”' %ion ® pIanc & product come
sentraticn indicated tiat 4f the D& barrier, whioh eomprised

of the total barrier in the plant, were repisced with im-
proved types of barrier (MDi, WB, Wi, TL) the plamt pro-
dustivity would be inoressed , On this basis, snd to test
the effieiensy of W8, Wi, sxd TL types of btarrier wundsr astusl
operating eoniitiens, a berrier replacement program wAs Starse
ed whish i3 susmarised belown ~

se Installatiom of G0 sonverters in EK-27 between
November 1, 1546 snd Fetruary 1, 194Ts

Funber n Barrier Losstion 81
3 ° e

2 T -4
These 90 eonvertars wers previcusly tubed with ¥B,

%L snd TL barrier st the XeEt plant during the latter part of

e

be Installation of 216 eonverters in X«2S between
Cotober 16, 1SL6 and Feurwmry 28, 15U7.

Tunbher m Barrier Losstion 8ine

s B0A 31lel 3

g BDA 310=1 2

BDA 3102 3

L8 BDA 310=3 '®.

36 BDA 309=1 1
26
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90 of the sbove converters wers tranaferred from |
E«€7, the remining 126, were ohbtained from spares ia

se Installation of 210 converters in Ee€5 be=
twsen Lerch £5, 1547 and May 27, 1947

3 WS, Wiy TL @ 1) L 1
30 DA 200=R 1
18 BDA 305-3 1
Le BDA 308« ]
] BDA 3082 g
LB A 3003 2

6 BOA 303«Rel 2

\
|
210
téc_cmmu-3n.2ﬂ..1ﬂ.uﬂ1n
GR of the above converters were obtained fram spares
in storsge, the remsaining 118, were retubed at the EK«25 plant.
An additiemal L9 eonverters were retubed with EDi type bare
rier, snd placed in starege for use as Spareds
|
|

S Ge Barrier Piled Flamt

The plsat sontains 343R csaverters ef whish 110
(L1%) sre considered tc be substandard (DA). In sddition,
there sre 736 comverters centaining substandard barrier, or
otherwise umusabls, in stosk, and 355 spare shells withsut
subes in stecks

§750,000 has been appropriated to cover the oﬁt
of trsnsferring part of the presemt barrisr mauufsoturing
squipment locsted at Tomawanda end Decatur ts the k-RS |

1ant. Also, & sum of §},850,000 hes been riated |
for replacement of tue gg‘mvlth T t7o0 Serrier ine ‘
cluding the msmufscturs of thess tubes
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As & first step in this program, the retuding of
78 unusabls converters mas deen approveds

Pellowing the retuding srd installatiem of the 689
scmverters, the berrisr replacensut program will sgain be ree
viewsd for replacement of the senverters containing DA type
barrier then remining in the caseade,s

Under this program, the Decatur and Tommwanda fagie
1ities will not be closed out, bus part of the equipment they
sontain will bs ubilised st K25 to parmit imprevements in pre~
sent msthoda of sanufacturing tarrier, to fasilitate large
scsle development of better barrisr, snd to provide high quality
barrier for ths plant, -

De Epecial Studiss

The Atomie Energy Commiseion !ms been utiliszing the
servises of the Carvide smd Carbem Chemicals Corpsratiam
teohniesl staff in making prelimimery enginsering studies om
several prodblems not dirsetly related to the Clinton Productien
Divisions Thess problems, as listed below, are currently bee
ing investigated by properly authorissd personnel in the Carbide
organizations :

1o Netal Produstie: Studiss

& To make & study of the availabls fecilities at
the Y«12 plant, snd of ths presmnt U-23% metal produstion and
fadrissticn plant as Site Y3 the results of such & study is
%0 detarxine the feasibility of providizmg metal productiam
facilities for U235 st the Clintom Enginesr Works.

be Te prepare & prelimisary design for sn improved
plant for the preduction sad fabrisstiem of plutomium metal,
Thie design i3 to be based on the genersl prooess sehems, sad
the established ehamicsl sxd wetsllurgical wmethods presently
smployed at the DP ¥est Plant st Site Yo The informatien wil)
bes used by the Commissiom in studying the feasibiliwy of loes
ing this work slsevhere. .

£¢ TIonferd Vaste y Problsm = Carbide has recente
iy n«tvmun g’.”%m & review group of three
persons whose funotions sre to review all the availadle data
on the previcus work dome en recoverirg Tanford waste materisl,
and to determine how Ke@5 and Y«1f oculd give ssaistanse to
the Hauford metal recovery pregrame

EeTVals
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3 rational § « K85 = IEW ind Evaloation Of
The Effects o res AC The K=€5 Flant =
*hulles have been Tarbide pertiining to

speration of EK=25 and Manferd Bngimmer Workse It is Lelieved
that the infermtiom develsped in the prelimimry studies will
furnish a ploture of the possidbilities for operstiomal goe
ordipation between E«2%5 snd FEW, and will assist in defining

the limits snd establishing dats requirsd for any further studies
At Ay be desired.

Be 5«50 Plant, Thermal Diffusiem Frosess

The 5«50 plant Ms desn in shutedown atatus for 22
months, the eperatiem thwreef delig discontinued shortly after
Vol Deye 4 survey was made 1s%e in 1546 to determine tlw eom~
ditien of the equipment and piping, as well as the need for
this process in futwre planse

n Jume 10, 1947, the dismentling of the wain prosess
bullding, 8-50 sarwe, wmas authorised. Work is % de performed
by the J» Ae Jones Comstrustiem Co., Ise, undsr s supplement
to its pressnt sontrest ¥e3l«l0Deeng=39, and administered Wy
the Chief, Clintea Iaborateries Divisitn. All mteriels which
oan be sold for an amsunt grester tisn tls sdditieml cest of
preparstion for sale will b salvegede The work is estimmted
%0 oost $1,377,000 and is %o be eompleted by Deceader 31, 1947,

be eontinued in stendby status without ssrious depresiation of
equipment, upon cenaideration of savings resulting from the
slinination of security pretessisn for the bullding, upen
operaticnal oocrdination sonsiderntions, (whish showed tmat
sn approximte riss of 2% sould be sdtained in E«E5 producstiom
by ssnsurrent operstion of 3-%0, whersss, m sstimated in-
ervass in Sotal opersting costs of 205 would result), and upen
the fire hazard &uws 50 the combustible siding whish forms tie

ocovering for the 3«50 process Wmildings The pessibility of a
sericus fire in this arce, whish 1z immdiately adjecent te
the k=25 power plant, weuld thus present s threat to eontimuous

speration ¢f the pasesus 4iffusiem plante

TOPSECREE——  UNCLASSIFIED
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PART £ « YelR ELRCTROMAGEETIC PROJECT

BRIEF RISTOXY

Ao Deskgromd

Setween December, 1558 snd early 15L2 1t Iad been
established that an isoteps of ursnium, D235, wes flssicne
sbls, and & possible okain resction was foasiblises Various
swthods were considered for ssperating the isotopes sc se %o
mmwsnamcthfm

The feasibility of an electromagnetic process for
isotore ssparstion grew out of work dons by Dre Ao Jo Dempater,
who, 88 sarly ss 1918, first used & simplified mas spectre-

- granh, snd Jater work by Dre Eo O lawrencs, who, YWy Decewber

6s had besn able ts produce & mderogrem of relatively
pure G=Z35e :

The resesrsh snd development of the elestromsgnetie
mmmwmumxmm ti» suspices of tiw
Radiation Laboratory of the University of Califormia a%
Berksleys The design snd sngimsering was dome by Stone end

The following are tlw prinsipal contrastors oone
ocerned with tis elestrosmpnetis projects

Fadistion Iadoratory, Mniversity of Californis « Ressearoh
snd Development « We

mum&mmmcmm-mw

and Construstisn « WeZitlesng=13, Wells

Tallinl08ang=60 .

tu‘num Eastuman Corporstion = Phs: qm:gm - WeTi0)eong 23
% de snd s C tion -
Ly mwnsm Cerben Chemic orpere

B Purpess

The Te12 Electromagnetic Plant wes construsted %o
sepsrate the U235 ischops from s uranium Wlide. In Shis
prmu,tlnhalﬂohmtutnﬂn«hmw
an icnimstion elszders The ious of the yarious uranium
Mmumtuu-ammmm.mmm
mm.m:mwthtmnunomnummchns-
ed by & Mgh slsctrie petentisl in & veouun oamder, through
s wagnetic fielde The accelerated lons Iave spproximtely

s 07 I 1 Gl IWAR1 DX S
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thes same kinetic energy, therefore, different velsaities,
snd differsnt mementa. The magnstis field exerts a force
psrpendicular to ths motion of the charged partisles, sush
that the ions of UsE3S and U«L38 follow different circular
_arcs, with the lighter icns following & path with & some~
wiat shorter radius then the heavier iczse Ths ims are
nost widely separated after sompleting a sexi=oirole. 7The
saximun separstion of U«235 and U236, vhan the path in
the mgmetic field ms & radius of four fest, is spproxi-
* mately le5 sentimsterse 78 obtain the U=£35 in large
quantitiss, 1t ws necessary to lave a very large mmber
of ionisatisn okembers amd suxiliary umitse There
340 veswun tanks with 326U icn beams for beth Alpha and
Beta stages or stepse

The initial plent censisted of five “"Alpm®, er
first stage, magnets or "rasstracks”, ssch containing 96
separsticn units, and twe "Beta”, or fim)l stags, megnets,
each containing 36 ssparating unitse This was inereased
with obanges in design, eventually to & total of mine Alpim
and eight Betas 4 considersbls number of suxilisry builde
ings, ineluding the ssssmtisl shemiocsl procsssing fasilities,
coxplated ths projecte. ‘ .

Origimally it wes intended that the sleotromgnetis
prossss should produce 100 grams of U«R35 per e Subsequente
1y, 1% was decided to insresse tie sise of the p by sdde
ing other Alpha smd Beta wnits until s preduwtion sspesity ot
300 grems per day oculd be attained.

tne of the sarliier schedules set up wes sumsarised
in & letter dated July 31, 1Gilie This ssheduls eslled for
el Xilograns UeE35 by the end of Desember 19k, lbe7 Xile-
July 1945, and 72 kilogrsms by the sad

Ce Researsh and w

Physical research, doaling with the daeign and oper-
ation of the smsa spsotrograph for ssparating U-235 from U-£38
ws performed prineipally at the University of Californis
hadiatien laboratorye 7The Alpha I pv was produsing mae
terisl enriched $0 $e0% U«S5 by Wy 1, 1543e Imprevement
progress tad the Alpbe I units operating et s 25k higher rats
by Jenusry, 1G. Some Beta speotrograph studlies were sontinued

~ CONFIDENTIRE-
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at the Y=12 Bite under the directicn of UCRL Staff after sy 1,
1543, In Jume 1943, ressarsh on the electroumgnstic procese
was beirg oarried eu shiefly st UCRL amd 3rowm University under
0SED eontrsstse The Ternessee Eastuan ounirast provided for
research, but its principal provisions oslisd fer the operation
of & full sised seperstion plants This contract was signed mm
 June 7, 1943, effective as of Mmuary 6, 19i3s The Browm Uni-
versity oontrest wes taken over by the Xanlatian Distrist on
April 1943 Administretion of this contvest was first tm
responsibilivy of Nediason Square ires, later Chioage Ares, and
fivally, in September 15uli, the Y«1f Operstions Offiesrs Purdue
end Jolms Hepkins Untversitiss began studics of recovery zwthods
for the Y12 plant iz Decexber, 1944 snd Febrvary, 1945 st the
request of ths Y=1f Cperations Officers Thase contrastis had
- originally been administered ty the gesecus dffusien plant
tions Officey. Costs of the resssrch work totalled shout
'XQ.W.OOG. of wrieh over m was spent &t UCRLe

Preparation of sharge matsrisl md besn one of the
xajor problems sinoe the start of the projecte UCRL and Brewm
Tniversity developed fairly satisfsctery mthods by June, 1543,
Continued studies by these universities and by Tennsesee Eagtaan
Corporation and Purdue University resulted in e 1iquid pimse
method that dad soms advantages over the previcus msthode Bee
searsh Mg contizued on Sbis problem to the present, %o impreve
ths method, to reduss sests, snd to produce & more satisfastory
feeds 2 wapor phmse process is now anployedes

A prinoipel ahenionl study has bewn oonoernsd with
the problem of ressvering the un~iomised end diffused portion
of the prosess materisl, smounting to from T5 %0 90% of ensh
oksrge, whish sondenses on the tapk walls snd wvarisus parts
of the squipmmnte

Throughsut 15k, 1945, 1946, and until lmy, 1947,
Tennsssee Eastasn Corporation eontinusd research on all ap=
peots of the elestrommgnstie prosesse This researsh inoluded
a very larpe smount of work om ohemical produstion, chemiocal
resovery, snd recovery {rom salvige.

Do Dasien amd Soginsering |

Iz Juns, 1542 plsns were formmlsted for the organi
ation of the Nanhattan Project, which oalled for the engage=
mont of o Jarge contrsoting firm to represent the Distriot in
the field of design, prosursment of materisl, and construstiom
of fecilities for an oversll project based om the researches
done ot UCRL under the dirsotion of Drs Be {o lawrsnose

_Yalel—
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Stons snd Webster Englrwering Corperatien was selecd»
od az the ArohitesteEnginser-Construstisn firme Tl first som-
tyagt, WeliOleengel3, bossms offestive June £9, 19i. This
contrast insluded Arekitest-Enginser<iapsgemmat servise to de
sll things nessasary for ixe following purposes: sompletien of
the required resesreh, design, procuremsnt, inzpention, anid
expenditing of material and equipment for certsin plants; the
initisl prosursmsnt of sssential saterisl; the operation ef
the plant) the comstyuatien of the plant and vhher fasilities.

Top lay persomwl snd specialists of Stoms and Nabster
were sent S0 the University of Californis Rsdistien laborstory
30 stwely the precess end work ous designs of squipment for im-
sorporeationia the Y=12 plant, whish they were te dasign and sen
struste They were also s eolladorats and cosperate with the
Radistien Iaboretery, the Distrioct, and the Tenmesess Esstman
Corperatian, whish had bem selssted %o operete the elestye-
mgnetie plant when bullte

Yrom 1542 Shrough 19US, the designs of the plant
squipment were perfscted and sentvects with other mamufesture
ing sompanies wers swarded for produeing he mny itens re~

In most cases the developmmmt of the eguipment wes
oarried sut jeintly by Stome and Webster, Teznesses Eastasa
Corperstiem, and the escperating eontraatorse A partial liss
of maaufssturers follews:

Cantyester : Ssope of Werk

Yestinghsuse Elestris & Xige Cos Bins, Doors, Collester Boxes,
Celd ZTraps apd Diffusiom

Pumps

General Elsotris Company Elsetrioal Contrel Equip-
ami, Notors sud Elestronis
Vesuum Tubes

Allls Chalmers Xfge Compamy Mmgnet Coils and Eleotriesl
Equipnmnt

Chapssn Valve Mg, Company Yasuum Valves axnd Yanifolds

Distillatism Produsts, Ino. JAtfusion Pups

LinkwBslt Company Desr Bandling Equipmentd

Kimney Maaufesturing Company Yeswum Fumps

Sharples Corporation Super Centrifuge Bowls and

Cosrs Poreelain Compmmy Insulators snd Bushings

Fansteel Metallurgisal Corpor- Tantalum Filsamts and

ation Squipment

Senner sad NYewman Win Deor lLicers

Corning Class Works Glass Equipmamt, Tubing

Crans Cowmpany Bpesisl Valves

UNCLASSIFIE!




—FOR-SEOREF UNCLASSIFIED

Contraster , Seope g York
Federal Telephone snd Esdie Calainers and Elsetronis
- Cerperstiomn Tubes
Oliver United Filters, Ins. Filtars sad Presses
Bristel Compaxy letering Deviees
Xerits Wire and Cable Company Electris Cable
Fatiom]l Cardem Compary Craphite
Intarmational Graphite and

Slestrede Company Graphite

1seds and Esrthrup Company ' Potentiomstris Devices

Linde Aly Produwis Company muma Hitrogen and Equipe

Biggime, Ime. Tavriestion of Graphite

Afr Ttilisies Corporstiom Fabrioatisn of Orsphite

Presision Parss Corporstiss Fedricatiom of Oraphite
. Ckenite Compeny Elsetris Cable

Simplex Wire aad Cable Compawy Zlsotrie Cable

General Cable Compawy Blsetrio Cabls

Glasoetse Produsts, Ins. Glass limed Equipment

Duriren Compaxy Aeid Preef Equipment

Ee Construstiem

Cenatyustion of tke clestramgmtia plant was bagum
i‘:‘!_.mr). nﬁsmmmwam
ation ag the primeipal sontrestors work wis severed
% three sontvsshs, We7ilesngs13, WelielOSwang-ip, snd
Weliwl08vang~50s To expedite t2e cempletion of the fesilities,
She Governmsat sxeswtsd 65 eontrests with £9 different vendors,
ususlly in smeunts emsesding $100,000, Stoms snd Wedster let
68 subsentrasts smong whieh was cne with Watsea-Flagg Engineere
ing Corporation fer slestrisal izstsllstisn sasunting e
$11,988,685 00, and one with Esnley sad C for piping and
mechsnienl inmstallstion wrk ameunting o $7,417,558.00.

The Lirs$ prosess tui was turned over to thm
operesiing contraster im Naroh, 1 and the last Y-12 bduilde
ing ws completed in Nevember, 15iSe As ssom ss & portiem of
s building was sempleted se that operations could stars, that

on was turned over to the operating contsastore The

tude of the eenstruetion job in Y«I1f is indicated YWy the
fellowing tebulatiens of materisls
I%em

Susatly

Exosvation 1,000,000 Cus Ydse
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Ttam Mg

Cenaretn T 275,500 Cue Yane
Lumber 37,562,000 FoBoX

. Briek 4,900 %
Consrete 3loeks 6,000 Exs
?ils, Strustural 5,284,000 Za.
Cerrugated Asbestos 146,000 Sqe Pho
nall Board 2,332,000 Sqe Fho
Agpialt Shinglas, keofing 00D Sqe Fe
BuilteUp Rooling 1,957,000 3g. Fte
Tindewn Ba.
Doors e
Precagt Reef Elad 82,000 8qs Pte
Agptals 2ile Fleor : 26,600 Bge Fos
Sewer Lizes 61.560 Le¥e
Mter ¥uins 5,000 LT
Eteam Yeins 3.600 LY.
Crushed Lime ‘Stems 554,000 Tons

4 tetal of 12,000 workers were exployesd amn tiw
slestromagnetie projeet during the mamth of Jums, Iphl. This
ded been the aversge for approximstely eight months.

Fo mﬁu

The Taesaee Enstzan Corperation was selested %o
sperate the elsstrommguetic plante 4 letter of intent was
drafted on Junuary &, 1543, snd served sa & eontract undil
Jume 7, 1543, when negoiistioms for formsl Contrset
Weoli0lesng-03 wmre somploted.

The Tennesses Eastman Corporation sdvissd on de~
sign, snd operated the piles plaxnte, XiX and XEX prisr %
thair asoeptanse ef the first tveek in the ilpha I buildings.
Bastaan slsc 400k over the veowum testing eof process equipe
ment after installation Wy the construetion sontraoter.

Cperation was begun in the ssveral process builde
ings on dates shomm in the following tables

Alpda Traek ¥o. 1 = Xovember 13, 193 zht'l‘nsnuvsm)
- ¥arsh 3, ) Restart

dlpka Track Xoe & « January 22,

Alpka Trsek Nee 3 - Mareh 19,

Alphs Tragk Zee L = April 12, 1

Alpha Tresk Boe 5 ~ June 3, 3

Alpke Track Yoo 6 = July i. 190k
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Alpia Trask Nos O ~ Septexher 84,
* Alphe Trask %o. 9 = Ootober £6, )
Beta Track ¥oe 1 = Nareh 15,

Beta Track Xoo R ~ Juns 5,

Beta Trukxc.z = Sgptemdber 12,
Beta Track ¥Yo. - Sovesder £, 1
Beta Treck Noe & - m::”.l#b
Beta Tragk Foe & « Dessmder 13,
Beta Track Xoe 7 = Decembier 1, £
Beta Track N0e. 8 < Novemher 15, 1945

The Chemienl Enginesring, Precess Isprevesmt and
Auxilisry vuildings Mepcspees snd were, ss & rule, resdy fer
use as they wers needed for opervtiens.
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Tie PRINCIPAL OPERATING CONTRACTE

The Y12 plant was operated by the Temnesses Fastman -
Corporation until ¥ey 4, 1547, at whish time the reeponsibiliyy
for operation wag transferrsd o Carbide end Carbon Clwmicals
Corporatiom.

Ae Seops of Origimsl Contrast

The oripizal sentrset, W-7iCl-eng=23 with Zastman,
provided for the following work wnder the titles listed:s

Title I requirsd the contracter % previde com-
sultant services regsrding the design, smginsering, and cone
strustion of all features of the buildings, and regarding
equirment and suxiliary services partaininr to the plante
A fived fee of $1.00 eonstitubed sompensatiom for this title.

244le I provided that the contranter cbiain and
trein oy persemwl for the overstion of the plante Compene
satiom for this titls was set at & fixed fee of $1.00.

vigle 11X provided SMAt the comtrector would pere
ferm, snd srranpe for performnes of, sueh researsh and
dovelopment work, fer process amd produst inprovemnt, as
wes desmed necessary or advissble, so that fiml preduct
of suitadls spesification anéd quality sould be prodused.
Fixed fee for this %itle was §1.00.

Title IV provided that the contracter would undere
takes al]l preperstien nesessary for the ocperation of the plant,
ineluding training of persommel for such eperation, in ad-
dition to the sveiming of the Mey persemmsl mentiomed in
Title Ii. Upon eompletion of the varicus proeess bulldings,
the ecntraster would undertake %o operats sush bulldings se
sheir maxinun eapaeity, S0 88 %% Drepars & product of de-
sired speeifications Under this titls (later amended ) the
sentraotor was §8 be paid & fized fee of $75,000 per nemth,
less » dedustism of $7,500 for esch production unit, er
megnet, net in operstim durizg thet mouthe

Titls V contained previsicns for reimbursemsnt af
the sentraster for all sstual expenditures mde in the pere
formanoe sf the work oslled for by this contrset, ineluding,
but not limited to, the following items:

All iadar, mstarisl, sools, mmaohinery, equipment,
faoilities, supplies, cexxumisation sharges, services,

e

~H
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wtilities, powsr, and fusl mesessary or appropriste for either
tenperary or perssnent use in the benefit of work. :

All subegentresta mde in ascerdsnse with the pree
visions of the senirest.

Transpertatisn elarges, leading, wnleading, amd
sterage clarges on materials and zupplies.

A1l sxpenditures sstumlly imeurred arisisg ous of
the meving of persosmel to sad frem werk, insluidinmg tSheir
fenilies snd household geodss

Title VI provided for the tarwimtion of the eom~
_4ysst in whels or in pard, sither by ressan of defauls, o
for the sonvenienve of ths Osvernmmnt, snd defined the oblig-
ations, 1iadbilities, and rights of bokh parties in the svent
of sash tsradimtiene

2itle VII dsserided 2o responsibility of the son~
Srastor 1imited te the conduoting of 1ts sperations ia good

%0 the Govermsu$, \he lmeping of recerds and asemunts, in-
spestiom, snd audite, prohibited the use of cenviet lader,
sad inoluded » munber of sther miseellsmssus idems.

Clinton Engimeer Werks, wntil the Distrist should precure
the servises frem sther Souredss

tn Yoy 5, 19i, 3y resson of the expension of the
plans, provision was mde for enlarging the secpe of the eon~
trastor's worke The fixe-fes bLasis was shanged to $22,500 per

e
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month plus £7,500 for ewoh production unit sperating during

the month, up to & saxizum of seven sush units, and

or eash unit in sxeess of seven which shall have been cperage
ing during such momthe This supplesent alse provided for
placemant of patent spplications end the sssipmmnt of licen=

 ses and midelicenses to snd by the catractory provided that
ths ccntyaotor, in performanse of the work required by ths
sontrasct, shall not disorimizats agsinst an employee or ape
plisent for exployment bscsuse of rece, oreed, color, or
mtiomal origing snd provided for utilisation of the services
of mesbers of tiw irmed Forces under certain conditions.

"

On December £8, 1955, the seope of the Contrector's
ressarsh snd development work was enlarped, the terms of the
contrect were redefined, and ths Government wes granted an
option ©0 rensw the contrrot for sn additional peried ef
twslve monthe} an eguitedble bagis was provided for reimburs-
irg either nmerty for possible lesses sustained Dy virtue of
the spplicstion of wvariable coxpensation rates provided for
under the Tenesses Unexployment Compensstion lawe

on March 11, 1946, the oost of Contreet WeZillwsng-23
was linited te $26,000,000 inglusive of the fes, and ths cost
of slosing out the contrast was limited ¢o a mximm ef
$31,000, 000

- tn Mareh 15, 15L6, tis ommtractar sgreed to furnish
sueh of its persomnsl as xmight be mutually sgresd upon %o
render certain ssrvises in conmwetion with Operetioms Crosse
,m.

on April 28, 1346, the eontrsct was modified %o
provide for expert sdvise in comneotion with labor relations,
insluding bearings or prooeedings befors the Faticnal labor
Relations Board or sny suscessor GCovernmant Board or Apensye

Ce Current Cpsratinp Contract

fupplsmental Agresmmnt #19 to Comtrasct He.
KeAi0SeengeCt (s0s Part I) was entered inte om lareh 2,
1947, by snd betwsen the United Ststes of Amsrios and Carbide
and Carben Clemisals Corporatiome It provided that:

The Comtrecter (Carbide and Cerbem Clemioals

cwgunum) shall taks over snd orerute ¢he Y-1I2 plant so
s toa

as Separate stable isotopes.
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be Onerate oms Peta truck with necessary auxie
1iaries pricarily for develorment purnosese

Se Terform {inmal chemistry for processing K«2%
and %27 produst and sush product as is proe-
duced in ome Beta track in the Y«12 plant,

de Conduet procwss improverent and develosment
work with regard to the oparation of the
Y=1f plente .

¢e Furnish all matericls, supplies, and services
necessary for the raintenanos in standhy cone
dition of all parts of the Y«l2 plant whish
ars not being used Ly the contresctor in its
operations and activitiese

The ocmtrsctor was suthorised tc reconoile its wepe
and sglary schedules with those of Temnnezses tastumn Corpore
ation, to extend iis compeny service credit to these exployess
of Tennessee Esstiwn Corporation who aimll besowe exployeocs
of ths sentrsctor, snd to rake such payment of return travel
expansea of an exployse snd his fsmily as would be preper if
be hed been hirsd by emd been employed by the contrector, and
to employ individuals and use them in & training statuse

The estizated cost of work under the supplement is
spproxizately $330,000 rer month exclusive of {ined fee, and
sxolusive of cost of feed for YeI2 plant operstiomse

Tie contrsctor alnll be reinmbursed for costs insure
red and srall be paid a fixed fee of §15,000 per monthe
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IIX. STATUS OF IIRCTROMACEETIC PROJECT 48 OF JURE 30, 1947

Ao ggc_r_ltim

1o Initial Operatiens - During the latter part of 1343,
the Al:ka Teatien Pilos Plant, Duilding gl.
ws in operstioms Vaomum Sesting started Auguss 7, 1 with

nine men on three shiftse his cperation ad for its primryy
objective the truining of the imitial persommsl required %e
eperates the Alzhe I Buildings and the saguisition of as msh
mowledge &s posaible of the equipment and its olaracteristiess
for orpsnisational purposes, it was alse xecessary to asguire
& knowledge 0f the persomwl, thwir abilities, and thelr
sharasteristios.

£ Productiom tioms « The sevsral preduction units
were placed 1B perat  on Jenuary 82, 1944 amd
oontinuing as indloated in Paregraph I-F. 1Iwo years and two
days elapsed detwesz the starsing of Alphe ZTrsek Noe I and
Beta Track No. S

e TFoud = The feed material for the Alphs Stage
was received ly year ss indiested belows

Yoor X 033 % U235 B8
. ‘ X .ﬂ . °
o 1& 9?}0“ o% R ng:&-i
W g&z . T8 oT7 (Ave) 100,622,
Total 1703 o7 (Ave) 23%5,979.35

A This paterial for feed was received in the form eof
trioxide, tetrschleride, diexide, pentachleride, hexsfluoride,
- & smll smounts of residuss, salvage from Betn, and a large

smouns of miscellanecus materisl from UelsEeDe The chied
sourees wers Xallinokrods, Mrshew, 8«50, X«B0 and UeBeB4Ds

be Produet - The uranium was remcved from the
Alpha Cyols ss Tollowss

Ter  xg. U835 SRB5 &3
x* - -n -
e Y

N
>
-
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Toar  Eg. D35 2835 K. X
W - - -
Inventoyy s
of GeBehif 073 Ji0 38,16
Total 1, A0 3l o7 £35,565.36
mterial wwo-
oounted for 80,04 ol 37eTR6e5: (15.99%

of total)

Of the smount removed fraom Llphs Cyels there was
sdded to the Beta Cyole as followss

Yoar  Ig. U830 & =235 LI
iﬁ 23,129 n, 2109
19Ls TRe728 72 25T
1% bad L] -
Total %857 Ge$5 950.95

attmwhlw.mkamm-

The following tabls shows the production, based
ml&ﬁv—?}ﬁ.dt&kﬁaﬂ%,i‘rummmwm

¢
0700 Decender 30 wsumcnn.m 308,86641
mmrm:zﬁewmwx.zg;é TopkieR o6

Total to Dste July 3, 1947 3,116,480.) graws

0e TRste - The waste from process was of thres
? coe in sOluEion end of sush low ccnoentration that 1t
not be pesaibles to coneextrats exd recover ssomemicallys
to the Govermment (UeSeEeDs ) ¢ bo dige
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relatively smll smount that was adhering to squipmmt in such
& sanner that it eould net be removed without destroying the

- equipmente

3. Efficiensy of Opsrstioms = The efficlency of opers
ations is denoted by mesns of "X Utiligatien Effisiency” (XUR)
and "7 Ubilisation Effisiensy” (TUE) whish ave defined ss fele

XE s X
n;u&umﬂnpxommmx

¢ R 7R .
X2 ¢ QT 4 dlsearded salvegs T 4 unsssownted for T

Q = Ionised mterisl received and golleoted in the Us230
Sestisn, or the™ pockat™ of the receivers

E « Jonised material recsived and ocllected in the U-235
Seetiom, or the "k poskst" of the ressivere

X« Is U-235

T = Is total urenium, formeyly referred to az "Tubslloy”,
snd imsludes all wrenium isotopes. .

Tharelfore, RX is X received in R peckeh,
QX is X recesived in { pookes,
BT is vote] U found in R poakes, and
QY s total U feund in Q pockete

The utilisation effisisnvies lave run as followss

Toar m =
a9l 6505 Tae0%
19k 80.95 Al
mz RNe7X . 9835
The oversll lseses bave sggregated 17.4% of dhe
amount reseived in Alpha Plant amd of the amunt reseived
15 the Beba Plant,

' The "X Process Effisisney” (XFE)is based on the ratie
of the amount of T-E35 sollected te the smount in the vaporised
sharge materiale XPE has run ag follows:

Yoar P}
pi- 1% 17
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Toar .tz ]
1946 Vie
1947 xa.g

Le Diversion Comtrsl - Protestise of the entire plsnt
is afforded Ly zaeEs o & Steel femce enclosurs with gusrded
gotenes This fenoe is adegquataly lighted, and slearanse is
maintained of all ovstruetions te visisen, inoluding vegetatien,
for & minimom distance of fifty feet on eseh sidse. Aecess .
peints %0 the ares are held te s ninimum, end gates are kept
elosed until entrance i» approved by the gusrd om dulye A
patrel road is mainteined sround the femwe, and is patrelled
regularly by an armed guard in & patrel car equipred with a
Ywoemy radiee All gusrd posts are previded with telephons
comennisation fasilities, anéd in addition, certain stradegise
posts are provided with & twowsny radic snd emerzemey
mgnetio telephonse

Thare are four inner exsiusien aress, eseh enclossd
by & olmin link fenses cne (Ares Fee 5) is enclosed by
doubls line of sush funcs with gates im both fenses, only ome
of whiok is opened at & time. Admittanes to the various aress
is scntrolled by use of & color oeded badge, or Yy bLedge em=
© OdAngee -

A study is now in pregress €0 provide ineressed

A spesis] safeguard is in use in ths esse of
smployses where duties require aceeas to highly alsasified
informtion and/or highly restristed aress. This is in tiw
fora of an examizaticn for subversive tendencise by mesns of
the "Xealer Polypraph”. Through measuremsat of an individual's
responses 4¢ various “lasding questioms®, su indiesttion is
obtained of rental stadilitys The Polygraph hmas proven te be
& great valus as an aid in selesting persemnsl fer epeeialized
positions dealing with highly classified informstion and
PrOCesses.

Spssial vanlte end safes are utilised for sterage
of importent radicective and fissiomedls reterisla, with
striotly limited ssossas Shipmmt of susch material into or
out of the plant is sscomplished by representatives of tihe
ARC, exsept for materials received from, or sent ts; tw
k=25 plants Shipmmts between the two plants sre handled
by especially squipred trucks, under armed gusrd, and

T ¥e-HIh
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followed by sn armed esoorte Doth truck and eseort &re equipe
sed with & twoewsy radio, and are in oonstunt contsct with a
ocentral point from whioh essistince oan be dispstched inmmediate-
ly 4f neededs :

Intra=plént movement of such umterisls is soccomplished
by espscislly eguipped trucks, with strioct safety and security
controlee & ripid system of acoountability is reinteined whish
would irredintely deteot any lossese

Se Status of Jperations ss of June 30, 1547 = “resent

overstions 6% U=IZ 8F0 1R R00OOrdence with the of the
Sup~lement Noe 15 to Contrsct S«7i0Ceeng=E6 as indioated in

Faragraph 1I«Cs

Treok © of Building 5€0Le3 is being used for develop=
ment work on the rass spectrograph unite There is only & smll
sxount of finsl produst being producede This smell nroduction
48 incidental to the crimary purpose of the Y=l2 progreme ‘
Furthermors, the feced is to be chanred to normal metorisl begine
ping July 1, 1347.

Isotepes of & large number of cloxents lave slreedy
beer sepirsted, purified and shirved to other labhoratories
throughout the countrye &till other clements &re in the oro=

. cess of sereration to supply lahorntories with the pure
v isotones, snd to rpain information that is vertinent and value
: eble for the improvement of the process.

The Tets Chemical BPuilding 9205 is Leing oversted
in pert to sunply fesd caterisl for the mmes epestrogranh, sad
to recover and purify such resesrch materisl ss is brought im
from the rrooess btuildinge.

Building 9211 is et the moment zaintalining e emmll
group of people engarsd iz the separation of uranium from
acourulsted residuse This oreration is mearing comnletion.

Pullding 5212 is beins reintaimed in full cperutien
to nandle the [insl product from KePS, and exy sxall smount of
finel orsduct thot mey be produced in Y«l12 in the process of
sxrorirentstion and develepmsnte

Reseerch sand development on the [wooess are progrecs=
ing at & satisfuctory ratese For convenience thia work may be
divided in two clascess physiocal end chemiomle

In physical research, continued studice are being
carried o %0 find out rore sbout ion scurce vhenomens, besm

Y=I1I=5
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eharaoteristics, snd sush instrumentation as is necessary %o
ssquire informstion snd date, and %o sssist in the intere
pretation of phencmsnoa obssrvede As & result of these studies
snd the improvemsnts resulting therefrom, XFE's approsching
284 have sirsady been obtsined on a mumber of runse Average
results for 19 runs made in squipment of iwproved dsaipn are
ags followss

Clarge Conmumptisn Rate 1241 grams/howr
Actusl XFB ghes %

Aversge { Current ols i)
Produstion Bate 0. 5116

‘' Chexieal resesreh is comtinuing in its effort to
sinplify the prepsrstien snd recovery of ursnium in process;
also to improve the teshmique in resovery and purifiostion of
the ischope ssparatien in the isctops programe

5S¢ Personmel and ﬁuﬂaﬂm .;‘f. Contractor

A total of £351 enmplayees were on the Y12 payrell
of the opersting cantrzetor ss of Jume 30, 1947e Approximately
28% are fomales snd 72% malese Abeut 10% are oollege graduates)
£0% of this group hold mmsters degreese :

ASsizistrstiem g8
Operatisn 676
» 6%
1sboratory snd Researsh Les
Services w3

Iaber turnover svereged .55 for the nonth of June.

housed on the reservation tetal 11%7; with
33 in permanent typs housing umits, 19 in vistory sottages
and 89 Sn prefebrisated wnitse The 123 remaining employees
live in dormitories, or cutside the ressrvatione Hogt of these
enployses from off ares live in Emoxville, Clinton, Tarrizen,

S O ¢ ¢ C
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Rookwood or other towms within a redius of sbout €0 miles of
the Projscte

The Carbide snd Carbon Chemissls Corporstionts Y-1R
adninistrative crzanisstion chart is ahom on page Y=Ill-8.

le GCanersl]

8¢ Gensre)l = At the present time no diffisulty is
snoountered beohuss 57 searcity of supplisas MNost of the
supplies osn be procured through normsl slmmsls, ou the open
mrket, and on Iressury Procursment orders. Certain greases
and ludpisants are sllosated frem Navy purclase centraacSs.
mly cue priority was required in the procuremsnt of ordipary
standard stoek items during the past ysar,

bs Btookpile = Approximately 57,000 items of
Class C preperty are {od in stosk and in the supply stores,
irrespective of Alpks and Beta fadrisated spars partse There
are appreximately 556,000 square fees of storsge spees, of
whish £30,000 is outside storsges Thare
ings, and stores are losatsd in parss of
tint cmstitute the different warehouss losationse In tiw

uding
spere Alpbs sud spare Beta parts, as of Jume 30, 1947, was
$80,636,050,93¢ The spare Alpha snd spare Beta paris smount
to approximtely $12,000,000¢

se Turnover = Of the above itenms, approximmtsly
Tk of the supply stores are moved in & six montha periode

4o Cosl « There was sp estimstes of 13,134 tona,
of ecal on hand ss of Jumme 30, 1947, or spprezimtely 150
days' supply. Considersble diffisulty has bdeen sxpsrisnced
in the past in prosuring eccale It das been mosssary to
- develop new scuress in order te supply ik Frejest; however,
this situstion ias recsntly essed sonsiderstlye

®e ge = This Project Ias mde every sffert

to reduoes the 1%ens for sslvags through an extwnsive
mintensnes proframe Oniy items tiat are queatiomsbls, dsmsged,
or of obaclets pAture are scceptible for a sorap determinstiens
Together with this, all maohinings and turnings frem the
mmohine shops &t the site are deliversd to ths sslvage yard ad
8014 s sorape

71 CiT. 7 3 el gl
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fo Emosss = Fumercus sonstructien snd operating
susplies continis € be obteimed frem excess lists circulase
uwmmswwmmw-m ot
trectorse In turn, Yelf las beam able to furnish & large
spount of constructien snd opersting suppliss to other com-
trectors. This exsess wasmrrived at by the using depare-
mnts calonlating their requiremssts on & six momths btasis,
and items wers then plsosd on ezesss 1ists to be olyculated
tmmmmmm.mmamymtwn-dm
%o the Surplus Property Officer fur sale by the ¥ar Assets
;wmmum,umwm:mmr-m
axm.orummmmmtmrnunxu

: ‘ 8e %- Approxizately 170 autimotive
wvehicles are us ) he Y12 area fOr movement of
saberial, squipment, and personxels The vehicles used by
the contraster mke 47 trips per mmuth outsids the CEW peri-
matear, aversging shous 0 niles per trip, snd 257 trips per
month inside CIW averaging ebeut 15 miles per trip. The
five sedans weed by AEC in Y12 aversge about 5 trips pr
:ﬁhmmutumurmxwmpamrmmu
Ridgee

2¢ Neslanioal

8 Cenerel = The grester portion of the refining
equipmsnt is of ipeclal design, slthough meh of the shemical
process is sither steadard, or adspted Mam equip~
ment wiieh is standard in the edemical industrisse Establis
muufacturers sntered inte direst prime contrests with the
®or Department to preduce the neoesssry spesial equipment, smd
414 much to assist in working out maay of the research apd
design difficultisse Examples of spoeial eguipment daveloped
are the varicus types of sguipamt handling tyusks, developed
wmx«emrwnmetmnmu. There is
‘umuwmozuumﬂehmnma
the five Alpks Buildingee These Wrucks were designed to hold,
g:.-adwiu uni
ohe

|
%
a

on the
be Teslmiques « Sines muy of the materials
4in the croocess asver
this work, mmersus nsw teslmiguas hed
ws especislly neticendls in the welding snd fabrics
stainless stes), and the appliestion of glass and other nome
mtallio pipinge

| oy %—*Vum-mms is tne of the mjor
clagsifications equipmmt in the plante Mmny types Mave

UNCLASSIFIED
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been used; there sre syrroximately 1500 Zimwy punns of various
cepecitiess anrroxizately 2550 sets of diffusiom purvs, cone
sigting of one large unit (20" to 3£" sigze; plus en # boogter
unit, and swell nurbers of Nash or Beach=iuss pumps used in
specisl situationse

de Leak Dstectors - As a corrollsry o the veocuum
equipment, speciRl leak runting equirment wes develooede The
two tyres in use are the Censral Flsotric and the ‘estinghouse
unitse Both smnloy the maes spectrogrsph princinle of ges
aralysis to detsot treces of special probe gases used for leak
‘detectione Tisre sre U5 of the Cencral Electric type snd %6
of the Vestinghouse type st Y«18, of whioch 79 units sre in
standhy condition.

®e Silver = Eilver, whish 1 on losu from the
United States TTeasury, in the bus bers end magpetio colls,
totals L03,36k4,00R.53 fine troy ounces, valued at @20, 340, 71343,
besed on & valuation of §1 70 fer mopstery wvalue of silvere
There ere 510 silver wound eoils in the five Alpha Bulldines,
two Dete Buildings, and Ressarch Puilding G751 There sre. £
uninstalled, or stondby, mgnatio coils. The amount of silver
in SLO coils totmls 399,045,618.38 FT0s The total amount of
silver in the 583 pleces of installed tus bars in 3,915,27L.20
FTOs The oonductor raterisl in mermetio oolils and bus bers in
twe Dste Puildings (9@0Le3 snd 4} is ooppers

fe Power snd Vater = At the present level of coere
ations, the Y-1F pIent averages approximstely 8,500,000 EWH
per month of electric power consumptiome The water ussre rate
is sbout 4,500,000 pallons per day, sup:;lied by the {sk Ridpe
£1ltration plante

geo Soeoisl "roduwotion Feollities = Thers iz one
mejor mapufectuFIng uOIT WHiOD 18 being reinteimed in stendby
condition for possible future uses This is the Cocrs Purcelain
Compeny, Colden, Coloredo, whish supplied bigh voltapge porcslain
insuletors snd bushingse

he Fagilities = The raohine shoo is unoorronly
well equipped w%?' s wide variety of general purpose meohine

toolse With the assccicted welding, tool snd die, and sheet
metel shops, it is atle to. iandls work of considerable sige and
precisione Equipment in the shop can handls pleces wo to kg
feot square snd & feet lon; in the boring milly parts up to

13 feet long end LG inohes dismeter on turnirge The Yetal Shop
oan shesr 10 foot widths of 3 inoh mild steel, and csn bend

& foot widths of & inoh plate steele Those shops heve dove
consicereble work recently for contrectors other then Y-iZ2.

Yailiel0-
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The carbon ghoos, which is & specislized mechins ghop, employe
ing spocisl tecimiques neoessary to rxohine esrbom, 1s eble
to hendle all the normal end experimental work now being done.
Ir the svent of & substantial ineresse in work, however, it
would be mecessary to oontrast with outside vendors for the
febriecation of necessary carbon partse

3¢ GBSnesial Chemlioals = Epeoial chemisals tiot are used
in process 1B recovery, snd in the preperstion of feed wee
terisls are prooured dirsotly by the contrestor from regular :
vendors, through the Office of Hew York Direoted Cperations
(¥YD0), end by &irect agresment with Government Apencies and/or
by surplus trsasfer from other Covermmsutal Agsnsies.

From XYDC euch msterisls are prooured as Uly, ‘mh'
gallium, and rare materisls tiat sre on stock piling lists
of the Var Departoente In the two oases of holium, which
is obtained from the Sursau of Mines, and speocial oastings,
from the Kaval Cun Fectory, the trensfer of mterial f{rom
other Covernwent srencics are made by direat srresment.

Inventory snd usspe of chemiocsls at Ye1f is shown belows

- Chlorine Ces 1%0¢ CYl Ibe 1n R
nitrio feid W Bottle 1Ib. 13,916 3276
¥itrio Aeid 13 ocale :
Carboy Cale %8 261
Eitrio heid Tsnk Car Cale 0 15,104
Alupinum Nitrate  ShO* Bbl. Ibe 87,599 o126
Caloiuxm Oxide ‘
{Lime) S0 Bage Ibe 50, 600 15,300
Copper Nitrate
~ {Cupris) €00; ™dle Ibe 3, 1,000
Bydrogen Feroxide €0y Carboys Lbe 1,500 1,400
tydrogen Terpxide Tank Car Gale o 1,900
Sodium Wydroxids  LOOr Drume  Llbe 43,200 10,200
Carbon Tetrashloride £ Bottls 1he 1,005 176
Carbon Tetrmohleride Tank Car  Gale 1,308 %
Mbutyl Carbitol . cale 3,720 32¢
O 05T *
| IV 4 Y
T \/\ i ) ol Y1 T
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RECEARCH, DEVEILO™MTET, AHD FUTUEL PLAKEIRG

Lo Curtailoent of mroduction Onersations

On December 8, 1546 the Tennessee Esstuan Corpore
ation s direoted te reduss Ye1Z operstions %0 & minimum;
at the ssme time it was indlcsted that tho art of slectro-
magretic seperztion should be further developede With proe
acesz develcpment ae the primery chjeotive, Y«12 was instruate
ed to reduce plant oneratione to the following levéls et the
esrlisst prectiocable date:

3¢ Continue the stadble isotore seperstion proe
gren: at present levele

8« Continue standdy meintsnance.

3, Continue operstion of ome Deta treck with
necescary suxilisries prirarily for develope
mnt purposese

e Contimie fiml ohemistry for processing Ee25

nroduct and suoh product as is produced in one
Beta tracks '

‘5 Continue process improvement and development
works .

Be FResearch snd 'Dnolopmt

Research exnd development sotivities are being

dirented toward two main objectivest

le Ixprovement of the slectromsgnstio proceses
for the sepsratiom of m;m isctores.

Z¢ Separetion of jsotopes other than uraniume

In order to meet thess cbjectives effsotively, &
broad program of spplied and fundamental research and develope
ment is necerssrye It will bs necessary te o8rTy on resesrsh
in & mumber of allied fields that lave & direct besring on the
electrommpnetio seperation proceese Among these will be
studies of resonant voltege and megmstic fisld, arc obareoe
teristics, ionization potentials, vapor pressurs of chearge
raterisls, vesuum teshniguss, besting systems, drain studles,
voltage breskiown, beam radii, scoslersting end opemting
potentisls, and micro-wave phenomchfe

ls Elseitromarnetic 'rorraz -« The csloutron wnit is to

__.,LE,JP— DILCREI UN9MSS|FIE9 |




’

AP STORET UNCLASSIFIED

N7

he studied and tosted in its psrts so as to svaluate chenres
for sirplifying the unit and inecressing ite wroduction capa=
citye Among the perts tiat are %0 be studicd are scurces,
receivers, elsotrodes, filters, grids, ragnots, geres, de=
finire slits, tanks, liners, insulators, and otherse Along
with these studies, research will be carried on to irprove

and develop methods of control for monltoring the perforoanse
of the unite.

o Chemical "rorrsm = Az & supnlermnt to the elsctroe
xagretic pTooess, 1% Will be necessary to carry on sertain
fundamental oremissl operaticns end studiese These studies
will be directed toward four cbjectivess

a8 Initial preperctiom of cherge meterinle

be [Lemoval of isotoric products from equipment
(clesning processes )e

6e Purification snd preparstion of charge rae
terisl from depletsd and unussd materials
(recysle procesces)s

de Purificstion snd preparstion of fiml producte

3, lsotore Program - Lesesroh will be carried on in
the fielé ST 2tablc 1sotove separsiiom and developmente
fpeacific aims are: ’

ae Development of equipment usatle for cole
lection of stable isctones in gquantities
sufficient to meet dexsndse

De Interoretation and improvement of wethods
of operations

oe Applicstion of the information gained in the
iaotone develooment progrese to the develop-
ment of the sleatrosmgnstic separetion process,
and the izprovement of the oslutren unite

g ——— g
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PART 3 - CLINTON TR OOUCTION DIVISION CRGANIZATION

CEYERAL
b

The funotion of the Clintom Production Divisiea is

to administar, for the Atomis Epergy Commissien, all sotivities
40 the operatiom of the slsstromagnetis snd gsseous

diffusion plants, insluding laborstory snd engineering resesraeh
and developmsnt, procuremsnt, sogimering and desizn, mainten~
snos, snd construstien. in escnneetism wish tie operstica of the
plsnts, as well as related of f=gite sctivitisse Areng operate
ing under the Clintom rrodustion Division sre Decatur, Illinois;
Detrois, Mishigan) Milwaukes, Wiesonsins snd (in pars) Buffals,
Zow Yorke The terms of e varicus contrests izvolved, and
policies of the Asomis Enargy Commission, Fedars)l and State
1awe, snd other Goverzmental Agemsies, such as the General Aee
counting Offies, are foliowed in disoharging this funstion.

The Clinten Produstiom Divisiem has s persennsl
strength of sprroxisately 125, and is composed ef three
pranches funstioning for the sutire Division, the Adminis-
srative, Industrial Bervices, apd Property Dranshess tiree
vrenches located st the =25 ares, ths Flant Operstions, Re-
ssarch and Devslsyment, and Engimsering, Supply, snd Services
Branchess snd three byanches lesated st the Y=1f ares, the
Zlsctramgnatis Develorsent and Productien, the Chemissl Deve-
lepment and Production, sud the Emgineering, Supply apxd Services
Branshes, in sdditiomn %o Y1 staff perscansle The surrent
orpsni sation shert is shown on Page AnIoRe

A=led
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FURCTIONS
As Division level

3¢ Chisf, Clinten Production Divisien « The Chief of
the ClinteR Praduetien Divisien 18 1B respousible charge of
the eperatimm of the Divisisn, reporting direstly 4o the
Director of Operatiens, Atemis Enargy Commissimn. %e plans,
dirscts, snd scordinates the work of all srganisations oon-
neeted with the Divisiem, whish imslude sevsral Government
offises empleying appreximstely 150 perscuns, as wll as
seversl prime contrasts and subecomiracts, the sontrestors
of whieh exploy in exeess of 8000 pesple. The Chief alse
acts as a consultant & the Direster of Productien, itomis
Energy Commissien, in operatioml secrdlmtion with sther
facilities of the Commissien, and in evalwmting snd deter~
mining future operating sshedulase

Re Chisf « The Deputy Chief s full com=
traetual au Ye 6nd is speeifioally responsidble fer
opsration and ressarch activitiss pertaining to the Y12
plante

3¢ Assistant to Chief « Assists the Chief in eo- :
ordimtingy TIFeeting, ABd Tollowing up on all werk and ye=
sponsibilities of the Divisiem; sonsultant te, and goordine
ates astivitiss of, the varicus branshes of the Divisiom,
insuring tiat established polisies sre soxplied withe Ree
views osontraets and subessutracts for oversll suffieiency,
for enginsering techmicslitiss, sxd for complisnse with ape
plissdle regulationse Coordimmtes sotivities of outlying
offices of the Divisism, imeluding Decatur, Detroit,
¥ilwaukee, snd Tomawanda, Duly suthorised representative
of the Comtracting Officer with limited sutharitye

Be Btaff level

le Admimistrative Brsnsh = Plans and directs adminise
srative funesions of the Clinten Produstion Divisiony mine
tains close liaisen wish opersting oontraoctor's key personnel
on rejsbursensnt and administretive proceduress interprsts
contract and eontraster's polisy in administration of the work
heing performed umisr the contraet; ssta as duly sutheriszed
representative of the Contracting Officer with authority
1linited to spprovel of sontrsctor's travel, overtime, sisk
and vesstion leave, prosurement requisitions, purelsse orders
in smounts not in exeess of 95,000 esch, ard sslaries and
inoresses in salaries up to aud inmoluding $10,000 per yeare

2o Industrisl Services Branch - The Chief of the

—TOP SECEEF——  UNCLASSIFIED
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Tndustrial Services Branch, working undsy the generdl ade
ministrative direction of the Division Chisf, is in direet
charge of the Safety, Fire Prevention snd Protection, and
Security Sestionse Ne perferms respomeible work in pre~
verting er slizimting asards in somwetion with oo~
supaticnal haszards, safedy provisions, unsafe working con-
ditions, dasign of appliamces, fire prevention fasilivies,
fostering sound seourity progrem So safepuard elasnified
operational informtisn snd to prevent subversive sotivie
ties, espiomage snd sabotage, snd the planning and ovganiss
ation of sefety educationsl preograms incidens %o the mine
tepanes, sonstructiom, alterstiem, and operation of all

faoilitiss under the jurisdistSen of the Clintem Produstion
Divisions

3¢ %m-mcmrummmn
serves in I%y oF Ascountadle Property Agent, assume
mummmnwmmwm
furnished %9, or sequired by, ths mumrous contresters wnder
the jurisdictien of the Clintem Frodwotiom Divisions Aceoumbd~
ahtwohut,n.adcmnv!uummm
of appreximately ens ®illisn dollmrse, insluding resl propervy
sush as land, buildings, utilitiss, resds, operating equipe
ment, sud facilities installed theveine Is rexpensidle for
wummummcuumhm
properiy vespenaibility sad sconumbadility reserdss Preperty
wmmumuumwx-uusm.
mmmtumtummumm-
mmummmum.:uthmw
snd Milssukse standby plants. Alse incluied is preperty sush
as mashine tools, jigs, diss, patheras, sud fixtures lossted
st plants of private sorperaticss under sterage reutal agreee
mrka with Cardide snd Carben Chemicals Corpersticme

Ce !ﬁm

de Plaab tions Bransh = Chisf of the Plant Opere
ations BrefioR Fe % DIvision Chief om all mtters re=
lating 0 plant eperations, plent enginesring and mintensuse,
and ressarsh sad speeisl matarials. Tie axd his staff review
mnmrmummamcma;m
operatim} investigete inkerrwptions in operntim of e
mwmmum-mmtmmw»
vresst of all sosivisiss of the emmtrsster regarding spesial
mterisls, produstisn data, resesrsh relating 4o improvensnt
of opsratiens, plant improvemants, and reutine labverstory
werke Maintains radiosstive ami fissiombdls materisl ae-
soutadility records. Prerforms duties inaidens to engineering

//f;—
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end maintezancs of mseisnicsl sguipment within the menufecture
1ng plantse Represents the Divisiom Chief on & sommities, in-
sluding scmtrestor psrsemmel, shish revisws and approves all
requests fer chemges in plant squipnanbs

2, Ressarsh and Devele Brensh = Chief of the Bransh
works unde¥ ¢e ] Yo direction of the Divisiom
Chief, sad is respensidls for all -resssrah and developmnt asti-
vities, for all experimental snd plant protecstion functions se~
sosinted with radicsctive and eritisslity hagards, and for
special liaisom detwesn X-25, Y~if, sad other Asonis Energy
Coumissiom installatisnss Respensible in & supervisory etpa-
sity for the eosrdimtion, scleduling, plazning, expediting,
and sshisvement of 81l researsh and developzent projests re-
lated $0 the F=85 gpessesus 4iffusisn plant, and of ihe ehenie
esl rossarsh snd develeymexs projests relased to ehamissl
produstion, snalytisal snd aassy operations, sad fime) pre~
duet preparation &t the Ye1R slestrommgnetic separatisn plant.

3 » sud Servises Bransh - Acts om
mttars p%ﬂi.'%‘-%m!i riigs POWST PIADY, Supply, and
expediting, snd as repressnniive of the Centrecting Offieer
in appreving centyeeter’s prosuremsnt requisitionne Review
requests fer maw construstiemn sn the dasis of weessity,
ssomoniss, engimeering ssuniness, and souplises with pelisy
sud direstivese Mkes regulsr inspestions of sxisting fueili-
ties sxd now work, taking srressmmniing sstion vhen sdvis-
sblse Reviews, soerdimtes, inapests, sad expedites sen~
trsstors prosedures snd sperstimms of purebasing, prepesrsy
sransfers sad dispesal, wrehousing, material eontrol and
handling, transpertaticn snd equipment, ssl vage snd survey.

De Y=l Offioe

L, Besmere S AU TR
Provides’ ;" GeoiS10n8 oencera~
mmumanoM3mwmu
4ifficulties and plans satisfastary preventive msasures) mine
sains olose 1isisen with, snd follews werk of, all proesss re-
sesrch groupse Through study of the results sdhained, autisi-

the timing of sush inscrporatiom, and the effest e predustiony

so-gperstes with the Engimeering Brenoh regading propossd
work pertaining %0 precess speratien.

o Chemisal Developwent snd Production Bremeh - Provides

—.. .
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informstion required in renderin; decisions concerning shemi-
oal operaticas, eguipment &nd anslytical prossdurss; saticle
pates potantial difficultiss sad plans satisfsatory preveative
mesgures; maintsins close lisiscn with, aad followewup work of,
all shemiosl researsh greupe, and through study of the results
obtained, suticipates nesd for future resesrali, resommsuding
the proper group and site of suok programs) sdvises the Divi.
sion Chisf what development oan be ingerperated into the shemie
sal prooess, tls timing of sush inserpersiion, and the effoat
on productions Cowopsrates with the Engipeering Eransh regard-
ing proposed work pertaining to ohemissl produstions .

3o ? insering, « And Services Bransh ~ Responsible
for SASION, &P Tesign, A4 exseution of plamd
inprovements and slterstions; supsrvision of mintenamse and
standsby sotivitiess operstion of utilities) co-ordimation of
safety programi observance of plaut sseurity smd supply contrsl.
¥aintains comtsot with opsrating sontractor and cutaide erganie
smticns dealing with the aheve astivitiss.

Le Office Staff

ss Productien and Cost Bramsh ~ Azmalyses productiem

and experimenta) GaUA; eVAIUAUSS 1Rprovenents, methods, tssimiesl
and operating olsnges for the purpess of insressed preductiem

or redused umit soste Miwes studiss sni prepares rescammnde
ations imvolving secnemies o plant cpsration, improvemszt of
effistenny, and reduotion of axpenses. Corrslates the astivities
of the Produation BEremches from the viewpoint of seonomy of spere
aticne Respomsible for Y=12 Momthly Opersticaal Reperte

e mmuu% Rransh « As Matarial Assountability
Offioer, is aec —3 um, Thorium, Radium, and

stable isotopes in tde YelR Ares. Reesives all shipments frem
the coxtysstor, sad consigns matearial ¢o other lesttionms. Peri-
odfeslly furnishes higher sutherity with reperts ef inventory
within the ares and movements hetweesn Y=-1R ané otlmr sreas.
Paintaine resords of receipts, shipments, and lesses of indi-
eated materisls. Verifies snd cenfirms inventory aad loss re=
perts prepsred by the eontractores Revisws and resommwends ohanges
in procedures in materisl contrel.

O %nl Mgards snd Re Brarakh -~ Co=ordinstes
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